The size of the whisker barrel field in adult rats: minimal nondirectional asymmetry and limited modifiability by chronic changes of the sensory input.
We have evaluated quantitatively the whisker barrel field (posteromedial barrel subfield, PMBSF) size in rats raised in standard cages and in rats chronically exposed to an enriched sensory environment. Some animals were subjected to either chronic trimming of the right whiskers, or permanent transection of the right infraorbital nerve. Coronal brain sections were Nissl-stained or reacted for cytochrome oxidase. All, except the IoN-transected rats, showed +/-5% variation in mean PMBSF thickness, with no consistent side bias. In the transected animals, however, the left PMBSF was a significant 3.1% shallower than the right. This denervation-dependent radial shrinkage was consistent with an 11% volume shrinkage of the deafferented PMBSF. The mean volume of the PMBSF ranged between 8.7 and 9.5 mm(3), with moderate interindividual variability (3.5% to 11%). No significant differences in PMBSF volume were found between groups in the right hemisphere, nor in the right vs. left ratios. However, the PMBSF volume was a significant 6.6% larger in the enriched animals without whisker trimming. The PMBSF volume correlated positively with neocortical volume, and with PMBSF cortex thickness, in rats exposed to enriched environment. These data show that: (1) there is a moderate interanimal and lateral variability in the PMBSF volume, with no side preference; (2) exposing young adult rats to an enriched environment induces a discrete but significant enlargement of the PMBSF; (3) the effects of whisker trimming on the contralateral PMBSF, if any, are lost in the interanimal and lateral variability; and (4) such changes reach significance, however, when studied in combination with exposure to an enriched environment.